Background War experiences (WE) are frequently associated with mental health problems. Whether different types of WE vary in predicting which problem, or how severe, in former child soldiers (FCS) remains unknown. Methods Using data from the first wave of an on-going longitudinal cohort study (the WAYS study), we investigated relations between types of WE and symptoms of depression/anxiety among FCS in Northern Uganda (N = 539, baseline age = 22.39; SD = 2.03, range 18-25). Using robust Maximum Likelihood estimation in SEM, regression analyses were performed to relate binary indicators of types of WE to a single latent factor capturing symptoms of depression/anxiety. Results SEM results showed that ''direct personal harm'', ''witnessing violence'', ''deaths'', ''threat to loved ones'', ''involvement in hostilities'', and ''sexual abuse'' indicators were related to reported symptoms of depression/anxiety irrespective of gender and age. Multivariable models revealed independent associations of ''witnessing violence'' (b = 0.29, SE = 0.09, p \ 0.001) and ''deaths'' (b = 0.14, SE = 0.05, p \ 0.001) with symptoms of depression/anxiety in both sexes. ''Sexual abuse'' (b = 0.32, SE = 0.16, p \ 0.001) independently predicted symptoms of depression/anxiety for female but not male youths whilst ''threat to loved ones'' (b = 0.13, SE = 0.07, p \ 0.05) independently predicted symptoms of depression/anxiety in male but not female youths. Conclusions Dimensions of WE predicted symptoms of depression/anxiety differently, but it is hard to establish their causal status. Our findings suggest that it might be fruitful to consider such exposure variations of WE when designing interventions to mitigate the symptoms of depression/anxiety on male and female FCS.
Introduction
For two decades , northern Uganda experienced a protracted violent civil conflict in which about 25,000 children (now youths) were forcefully abducted and taken into rebel captivity to work as porters, cooks, messengers, sex slaves, human shields, and fighters [1] . As a result, more than 90 % of the population in the affected districts were displaced and social services such as education and health were disrupted [2] [3] [4] . In captivity, the abductees were tortured, sexually abused, involved in hostilities, and injured in combat [5] [6] [7] . Exposure to war is a known risk factor for long-term mental health problems such as posttraumatic stress disorder (PTSD), conduct problems, psychosis, depression, and anxiety [8] [9] [10] [11] . Many studies conducted in Northern Uganda have reported high levels of mental health problems such as depression, anxiety, aggression, and PTSD [7, [12] [13] [14] . Intervention studies have also been carried out with varying outcomes [15] [16] [17] . Yet, few studies have considered whether types of WE may vary in their relation to different dimensions of mental health problems and whether these relations depend on gender, age at abduction or duration in captivity.
Previous studies have suggested that some types of WE may relate differently to particular dimensions of mental health problems. For example, killing or wounding others has been suggested to disproportionately relate to hostility and rape to increased anxiety and hostility [18] . Other previous studies have suggested that war events such as abduction, threats of death or physical injury are associated with PTSD and depression [18] . In this study, we examine whether particular types of WE are more highly associated with risks for depression or anxiety.
Although previous studies do not indicate gender difference in the absolute number of WE, female and male survivors might be exposed to different types of WE [19, 20] . For example, sexual abuse and rape are mainly reported by females and participation in combat, killing or injuring others are mainly reported by male survivors [5, 6, 12, 21, 22] . Consequently, previous studies showed that female participants were more likely than male participants to meet criteria for PTSD, although they were less likely to have witnessed death or injury during combat or war [22] . Similarly, female participants report sexual assault and child sexual abuse more than male participants. [22] In northern Uganda, 30 % of formerly abducted girls (commonly referred to as ''child mothers'') returned from captivity with children fathered by rebel commanders [6] . For these ''child mothers'', child care becomes an additional burden which may predispose them to further mental health problems. Likewise, gender differences may continue to surface in the aftermath of war as more males than females do not have the same experiences of post-war adjustment, for example they differ in receipt of education with women more unlikely to return to school after war [23] . Compared to their male counterparts, female survivors are disproportionately stigmatised and discriminated against in postwar situations [19] . In addition since women were particularly targeted in the conflict in northern Uganda, [6, 24] it is more prudent to examine outcomes and exposures by gender, to see what empirical differences can be observed and to avoid the assumption that women and men are similarly affected by WE.
The evidence for age differences due to exposure to WE is mixed and varies by context. For example, a large study on mental disorders following war in the Balkans reported that older age and exposure to traumatic WE were related to mood and anxiety disorders [25] . On the other hand, experiencing war at a young age has been associated with fewer post-war PTSD symptoms and exposure to WE at a young age has been related to increased internalising problems and feelings of revenge [26] [27] [28] . This raises further questions about age at capture and duration in captivity, since this might influence the relationships between WE and the likelihood of later mental health problems such as depression and anxiety.
The current literature has three major limitations. First, many studies have been conducted on the associations between general WE and mental health outcomes without considering the possibility that different types of WE (for example witnessing violence, involvement in combat or sexual abuse) may vary in their prediction of mental health outcome [29] . Second, FCS have been treated as homogeneous group without considering the possibility of sex differences or other sub-population differences that may predispose to adverse symptoms of specific mental health problems, for example depression [30] . Disregard for sex and age differences may mask potential risks associated with being male or female or young or old yet gender differences and age may have implications for post-war reintegration of FCS. Third, previous studies involved small sample sizes and few studies have considered duration in captivity or age at abduction as covariates [19, 27, 31] .
We report on data collected from the first wave of an ongoing longitudinal cohort study of 539 war-affected youths being followed over many years to understand post-war outcomes and mental health variations (6 years later), in Northern Uganda. We use locally adapted and validated measures of types of WE and psychosocial outcomes to make the assessments as relevant and applicable as possible to the setting. We hypothesised that different WE vary in their prediction of levels of psychopathology (depression/anxiety symptoms) and that gender, younger age at abduction, and longer duration in captivity are related to adverse symptoms of depression/anxiety and that this may be different for male and female survivors.
Methods

Sample
The WAYS study utilised a cohort study design recruiting formerly abducted population from five districts in northern Uganda that were most affected by the conflict and resulting atrocities (Gulu, Amuru, Nwoya, Pader, and Kitgum). These districts consist of smaller geographically defined administrative units (referred to in here as subcounties) where the formerly abducted persons are members of particular groups formed for easy access, social support, and to promote relevant activities. This list was compiled for the sub-counties by UNICEF and all formerly abducted youths from the villages in the sub-counties are included. Also included in this list are particulars of the former abductees such as age at capture, duration in captivity, village of origin, injuries, and for girls, whether they had any children while in captivity. Also, it is on the basis of this list that all formerly abducted persons would get assistance from Non-governmental organizations (NGOs) including UNICEF. Assistance included essential household items such as mattresses, blankets, cooking utensils, basins, clothes, etc. to help them resettle in their communities after return from captivity. Thus, the list is comprehensive and accurate. From the lists of members of these groups, we randomly selected those who met our inclusion criteria: (1) history of abduction by rebels, (2) lived in rebel captivity for at least 6 months, and (3) aged between 18 and 25 years. Those who met the inclusion criteria were invited through their local council and village leaders to participate in the study. The baseline assessment was conducted from June 2011 to September 2011.
Data collection
The interviewers conducting fieldwork for the WAYS study were all university graduates who had been extensively trained in data collection and interviewing skills, briefed in the study background, and detailed interview content. All the interviewers were fluent in speaking and writing the native language of the participants. The interviewers visited the participants in their homes or nearby trading centres or community halls to conduct semi-structured face-to-face interviews and to administer questionnaires covering a wide range of topics. Information sought in the questionnaire included: demographic characteristics, pre and post-war experiences, individual factors (e.g. temperament), family characteristics (e.g. family functioning), community characteristics or environmental perceptions, and psychosocial outcomes (common symptoms of depression, anxiety, conduct problems, pro-social behaviours, psychotic symptoms and related disorders). A Clinical Psychiatric Officer was available on site to handle mental health emergencies and or make referrals to the Regional Referral Hospital. Prior to participation, informed consent was obtained from the participant in accordance with ethical guidelines and approvals. Where the participants were unable to read or write, the informed consent was read out to them and if they agreed, they inked their thumb print on the informed consent form.
Measures
Assessment of mental health outcomes is a challenge in many non-western settings due to differences in culture and absence of culturally specific standardised measures to convey a discernible meaning. Consequently, we used both standardised and locally derived measures.
War experiences
To assess individual exposures to different WE, we used items from the UNICEF B&H Post-war Screening Survey [32] . The questionnaire was adapted by our research team to better capture the context of the war in northern Uganda; for example, items on knowledge of, witnessing, and being sexually assaulted and/or abused were added. The adapted instrument contained 52 items capturing a diversity of war-related experiences such as direct personal harm (6 items, e.g. serious injuries), witnessing general war violence (11 items, e.g. massacres or raids on villages), sexual abuse (1 item, sexual assault/and or rape), and involvement in hostilities (2 items, e.g. did you fight in the army or warring faction?). Other WE include: Separation (2 items), Deaths (7 items, e.g. parents, siblings, or extended family members), Material loss (4 items), Physical threat to self (5 items), Harm to loved ones (4 items), Physical threat to relatives or loved ones (4 items), Displacement (5 items), and Drug and substance abuse (1 item). WE were simply binary coded for occurrence (1) versus absence (0). We chose these types of WE because we were interested in exploring the particular effect of forms of severe violence common in waraffected youths on psychosocial outcomes. Age at abduction and duration with the fighting forces were selfreported.
Depression/anxiety
Symptoms of depression and anxiety were assessed by a subscale of the Acholi Psychosocial Assessment Instrument (APAI), which is a modified version of African Youth Psychosocial Assessment Instrument. APAI is afield-based measure with very good psychometric properties previously developed and used in Northern Uganda [33, 34] . The measure comprises 40 items (depression/anxiety (19 items), conduct problems (10 items), pro-social behaviours (6 items), and somatic complaints without medical cause (5 items). Four items for Psychotic symptoms were also added. Only the depression/anxiety scale is reported here. Depression/anxiety was represented by questions specific to depression/anxiety such as ''I do not sleep at night'', ''I have a lot of thoughts'', ''I think about suicide'', etc. For each question responses were scored on a four-point scale (0-3). In previous studies, the Crobach Alpha for the depression/anxiety subscale was 0.70 [33, 34] . In this study the Cronbach a was 0.82.
Participant demographic characteristics
A demographic inventory collected information on sex, age, at abduction, and duration in captivity.
Statistical analyses
First we tabulated the demographic characteristics of the study participants and correlations among variables in the study. Second, we tabulated all types of war exposures and depression/anxiety by sex and compared continuous variables using t tests. Because the t test assumes both populations have a normal distribution and yet the scores in the types of war exposure were not normally distributed, we used MLR estimator in MPlus to compute group differences. MLR procedures in Mplus are used to compare differences on continuous variables to provide robustness in the presence of non-normality and non-independence of observations [35] [36] [37] [38] . Third, we examined the associations between different types of WE and depression/anxiety for the total group and for both male and female participants in univariable regression models (one at a time). Fourth, to explore to what extent the associations of the different types of WE with depression/anxiety were due to a shared component (co-occurrence) of the domains of WE rather than their independent effect, we entered all the types of WE in one multivariable regression model except the total number of WE. To better understand within-group differences we tested a two-way interaction term stratified by gender. For example, in computing differences based on age at abduction, and duration in captivity, we additionally entered, each at a time, their interaction terms with each types of WE in univariable analyses separately for each sex. For multivariable analyses, we pursued only those types of WE that significantly predicted symptoms of depression/anxiety in the univariable models after adjusting for all other types of WE (except total number of war events) to avoid multiple testing. In all tables the level of significance is indicated through footnotes. Missing data were \1 % (0.79 %). We conducted all analyses using Mplus version 7, [39] and used a Comparative Fit Indices (CFI) of ([0.95) to indicate whether the model was acceptable or not [40] .
Results
In total, 650 participants were invited and data were collected from 539 participants representing 83 % of those invited. Those who did not participate were either sick, attending to their sick children or had gone to attend to their farms. The psychosocial outcomes between responders and non-responders at follow-up are discussed in a Cohort profile of this group [41] . In general, the difference between responders and non-responders was minimal and may not have affected the outcome of the study [41] .
The demographic characteristics of the participants in the study are presented in Table 1 . The sample consisted of 539 war-affected youths (male = 329, 61 %). In general, the mean age at baseline was 26.18 years (SD = 4.96; min-max = 18-35), age at abduction was 14.14 years (SD = 4.21, min-max = 7-28) and duration in captivity was 3.13 years? (SD = 2.99, min-max = 0.5-17.75 -years). Most of the war-affected youths were abducted between 11 and 15 years of age.
Gender differences among variables in the study are presented in Table 1 . Male and female participants differed in age at abduction, duration in captivity, witnessing violence, and sexual abuse among others. In general, female participants were younger at abduction, stayed longer in captivity, reported more sexual abuse, and scored higher on depression/anxiety than male participants. There were no gender differences in ''total number of war events'' and ''witnessing violence''.
Bivariate correlations between variables in the study are presented in Table 2 . Among the types of WE, ''witnessing violence'' correlated significantly with all other types of WE except ''Separation'' and ''Sexual abuse''. Likewise, ''Deaths'' correlated significantly with all the other types of WE except ''Separation'' and ''Displacement''. Among the demographic variables, sex correlation strongly with ''Sexual abuse'' and ''Depression/anxiety''.
When types of WE were initially regressed on depression/anxiety each in univariable regression models (Table 3) , ''direct personal harm'', ''witnessing violence'', ''deaths'', ''threat to loved ones'', ''sexual abuse'', and ''total number of war events'' significantly predicted symptoms of depression/anxiety. For female youths, ''witnessing violence'', ''deaths'', ''involvement in hostilities'', and ''sexual abuse'' markedly predicted symptoms of depression/anxiety. For male war-affected youths, ''direct personal harm'', ''witnessing violence'', ''deaths'', and ''threat to loved ones'' were the most significant predictors of symptoms of depression/anxiety. The fit indices were very good: Comparative Fit Indices (CFI) ranged from 0.95 to 0.98 and root mean square error of approximation (RMSEA) ranged from 0.04 to 0.06 for the models. CFI values [0.95 and RMSEA values \0.06 indicate excellent model fit [35, 36] .
In our multivariable regression models ''witnessing violence'' and ''deaths'' stood out as types of WE that independently predicted symptoms of depression/anxiety for both male and female participants (Table 4) . ''Sexual abuse'' remained a markedly strong predictor of depression/anxiety for female but not male youths while ''threat to loved ones'' independently and significantly predicted symptoms of depression/anxiety in male but not female youths. Again, the CFI was 0.96 and RMSEA was 0.05 for both total and gender-specific models.
After entering the interaction terms of age at abduction, and duration in captivity with different types of WE, none of the interaction terms were significant indicating that the interaction between age at abduction and duration in captivity with different types of WE did not confer addition risks of depression/anxiety in this sample of war-affected youths for both male and female youths.
Discussion
This is the first study to examine the associations between different types of WE and depression/anxiety while considering age at abduction and duration in captivity and consequent gender differences in FCS in northern Uganda 6 years after the war ended. In particular, we found that ''witnessing violence'', ''deaths'', ''threat to loved ones'', and ''sexual abuse'' were the most noxious types of WE in predicting symptoms of depression/anxiety even after adjusting for all the other types of WE. In addition, ''threat to loved ones'' was particularly significant for male and ''sexual abuse'' for female youths.
This study has a number of strengths. First, the waraffected population from which we drew our sample returned from captivity more than 6 years before baseline study and are currently re-settled in their communities; thus we can examine the long-term impact without the results of our study being contaminated with incidents of on-going war unlike in previous studies conducted during the war [12, 28] . Second, our study had a slightly larger sample compared to other studies conducted in resource-poor nonWestern settings [27, 31, 42] , thus making our results more credible. Third, our study used measures of WE and mental health outcomes adapted and validated in similar populations before [33] . Last, we used the robust and rigorous structural equation modelling analytical approach that reduced measurement errors, making the results of our study more credible. The Mplus software is known to be robust enough to limit effects of type II errors [35, 36] . In addition, the fit indices such as RMSEA (\0.06) and CFI ([0.95) were within acceptable limits for this study [35, 36] .
Nevertheless, to appreciate our findings, some limitations must be discussed. First, the depression/anxiety scale in our study cannot be taken to mean psychiatric disorders defined in terms of clinical diagnosis; they are symptoms of depression/anxiety. Nevertheless, these symptoms of depression/anxiety may be comparable to interviews in studies involving classification of psychiatric disorders that may indicate possible psychiatric disorder. Second, ongoing risk factors such as unemployment, daily stressors, and post-war conflicts could influence current depression/ anxiety. For instance, FCS are more likely to be n Number of participants, SD standard deviation, Min minimum number or score, Max maximum number or score, N/n number of participants, ns not significant * p \ 0.05, ** p \ 0.01, *** p \ 0.001, all significant associations are in bold unemployed, [42] may find it difficult to sustain a relationship, etc. making them more susceptible to depression. However, current poverty or unemployment may be risk factors associated with previous war experiences, for example when someone cannot get a job because he is disabled as a result of an injury during the war [43] . Third, the cross-sectional design limits causal inferences. Therefore, we cannot conclude from our findings that the WE causes depression/anxiety. Fourth, it is possible that stratification by gender reduced the sample size and testing of multiple risk factors might have led to type II errors. However, the Mplus software is known to be robust enough to limit effects of type II errors [35, 36] . In addition, the fit indices such as RMSEA (\0.06) and CFI ([0.95) were within acceptable limits for this study [35, 36] . Finally, we used retrospective report of WE, which may be prone to recall bias. Specifically, people with mental health problems are known to over-report severity of life stressors [44] . To limit this bias associated with over-reporting severity of life stressors in our study, we used the number (counts) of WE and not their perceived severity in our analyses. In general, we do not believe that these limitations affected the results of our study in any substantial way [43] . Our findings are consistent with previous reports on waraffected populations. For example, previous studies associated ''threats of deaths'', and ''physical injury'' to increased anxiety, elevated levels of PTSD and depression, and ''rape'' to increased symptoms of PTSD [18, 45] . No studies about the wars in Africa have considered ''deaths'' as types of WE and its likely mental health consequences. Likewise, no studies have considered the effects of different types of WE on mental health in the same cohort like in our study. Contrary to findings from the Balkans which found an association between older age and experience of traumatic events to mood and anxiety disorders, we did not find additional risks as a result of age at capture and duration in captivity in relation to symptoms of depression/ anxiety stratified by gender. We could not easily compare our results with other studies simultaneously addressing experience of different types of WE on varying outcome dimensions as no other study tried to examine the independent effects of different types of WE on mental health outcomes. Likewise, the use of different indices of WE hampers comparison with previous studies.
The scale of atrocities and cruelty in the war in northern Uganda was grave. Abductees were tortured, forced to harm one another including their family members and fellow villagers [5, 6, 12, 13] . Many of the survivors were involved in rituals believed to imbue courage in them [12] . These atrocities and cruelty might explain the enduring toxic effect of ''witnessing violence'' on symptoms of depression/anxiety. While in captivity, abductees, Table 2 Bivariate correlations among demographic variables, depression/anxiety scores, and categories of war experiences especially boys, were threatened with death of their parents and relatives if they tried to escape from rebel captivity. They were told that their villages will be raided and family members killed to avenge their escape from rebel captivity. Indeed this happened to those who tried and succeeded to escape from rebel captivity. This might explain why ''threat to loved ones'' significantly predicted symptoms of depression/anxiety. Young girls, especially those assumed not to be sexually active yet, were particularly targeted for abduction by the rebels in the belief that they were free from HIV/AIDS [5, 6] . Very few older women were abducted and taken into captivity. While in captivity, the girls were distributed by senior rebel commanders to loyal, hardworking, and courageous rebel soldiers as ''wives''. Indeed, the abducted girls were sexually abused and raped and many returned from captivity with children fathered by rebel soldiers and commanders, often significantly older than the abducted girls [5, 6] . This may explain the enduring noxious effect of ''sexual abuse'' on symptoms of depression/anxiety. We explored within group models and associations between each exposure and outcome. However, our analyses did not yield additional risks for depression/anxiety regarding gender. Indeed, rape and sexual abuse also affect men's mental health. Although male youths were sexually abused, they were not specifically targeted for sexual abuse and the incidence of abuse was lower among male than female participants (around 10 % compared to over 60 % for females). It is possible that sexual abuse does not predict depression in males due to the low numbers.
Regarding the hypothesis that younger age at abduction and longer duration in captivity will be related to adverse outcome, our analyses revealed that gender, age at abduction, and duration in captivity did not confer addition risks of depression/anxiety in this sample of war-affected youths. This may be due to many reasons. First, FCS varied a lot according to the amount of time spent in captivity ranging from 6 months to 15 years in our study. Second, and finally, age at abduction also varied among the participants and since the war was protracted and lasted for a long time, the participants' time for adjustment post-war may also vary.
Results from this sample also showed that although male and female youths experience similar WE, the mental health consequences might be different. For example, ''involvement in hostilities'' remained significantly associated with symptoms of depression/anxiety in female but not in male youths while ''threats to loved ones'' was significantly associated with symptoms of depression/anxiety in male but not in female youths. This may be a result of socialisation where male children are brought up to be defend and protect the family, hunt and fight while female are socialised to be homemakers. Involvement in hostilities Table 4 Multivariable regression model of the unique influence of different categories of war events on depression/anxiety in the same analysis is contrary to this upbringing for girls; thus psychological distress may result.
Results from the current study can be generalized to other conflict zones outside Northern Uganda. In the Democratic Republic of Congo, South Sudan, and Central African Republic, the same rebel groups have been operating and similar WE such as abductions, deaths, material loss, threat to loved ones, and sexual abuse have been widespread. For example, the Eastern Democratic Republic of Congo has been described as the ''rape capital of the world'' [46] [47] [48] . In Sierra Leone and South Sudan, rebel groups have been associated with the deaths of many civilians and rape of numerous girls and women [19, 49] .
Findings of this study have implications for both research and policy. Research efforts should be directed at unravelling mediating factors such as post-war stressors, family functioning, stigma and discrimination, social support network, and coping mechanisms. Mediating factors in the relationship between war trauma and mental illness have been previously investigated by the authors [50] . We propose that the findings in this study should be a precursor to further research on the causal paths through which different types of WE relate to symptoms of depression/anxiety and how the mechanisms can be translated into strategies to prevent adverse outcomes from a public health point of view. For policy makers, the implication of this study is to direct interventions to war-affected youths with a history of witnessing extreme violence, death of family members, and sexual abuse.
Conclusion
The most noxious types of WE for predicting symptoms of depression/anxiety are ''witnessing violence'', ''deaths'', ''threat to loved ones'', and ''sexual abuse''. ''Threats to loved ones'' predicted symptoms of depression/anxiety for male and ''sexual abuse'' for female participants. Interventions to mitigate the effects of WE on mental health in FCS should consider category of WE experienced and gender differences.
